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naving an air in, ak oafh l ^ ™ inhala,or "ody 
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iniake path; 

an air-powder mixture path adapted to transmit the 
air-powder mixture flowing from the powder receiv- 
ing chamber to the air-powder mixture outlet: 
an air-powder mixture reservoir adapted to tempo- 
rarily store the air-powder mixture flowing from the 
powder receiving chamber, the air-powder mixture 
reservoir being disposed within the air-powder mix- 
ture path; and 

a diluent air passage adapted to introduce a diluent 
air into the air-powder mixture reservoir the diluent 
air passage communicating the air^powder mixture 
reservoir with the outside of the inhalator body. 

[001 1] According to a further aspect of the present in- 
vention, there is provided an inhalator for administering 
an air-powder mixture, comprising: 

a casing including an air intake inlet for introducing 
air into the casing, and an air-powder mixture outlet 
for discharging the air-powder mixture from the cas- 
ing; 

powder receiving means for receiving a powder 
within the casing and permitting the powder to bo 
admixed with the air introduced from the air intake 
inlet; 

air-powder mixture storing means for temporarily 
storing the air-powder mixture passing through the 
powder receiving means; 

diluent air passage means for permitting a diluent 
air to flow into the air-powder mixture storing 
means: and 

air-powder mixture path means for permitting the 
air-powder mixture to flow from the powder receiv- 
ing means to the air-powder mixture outlet via the 
air-powder mixture storing means. 

[0012] According to another aspect of the present in- 
vention, there is provided a powder composition for use 
with an inhalator comprising: 

at least two kinds of fine particles selected from a 
tirst kind of fine particles having an aerodynamic 
mean particle diameter of not less than 7 urn, a sec- 
ond kind of fine particles having an aerodynamic 
mean particle diameter of 5-7 um a third kind of fine 
particles having an aerodynamic mean particle di- 
ameter of 3-5 urn, a fourth kind of fine particles hav- 
ing an aerodynamic mean particle diameter of 1-3 
urn, and a fifth kind of fine particles having an aer- 
odynamic mean particle diameter of not more than 
1 urn. 

[0013] According to a further aspect of the present in- 
vention, there is provided a process for administering a 
powder composition using an inhalator, comprising: 

preparing the powder composition containing at 



least two kinds of fine particles selected from a first 
kind of fine particles having an aerodynamic mean 
particle diameter of not less than 7 um ; a second 
kind of fine particles having an aerodynamic mean 
particle diameter of 5^7 urn, a third kind of fine par- 
ticles having an aerodynamic mean particle diame- 
ter of 3-5 urn, a fourth kind of tine particles having 
an aerodynamic mean particle diameter of 1 -3 ,um, 
and a fifth kind of fine particles having an aerody 
namic mean particle diameter of not more than 1 

supplying the powder composition to the inhaiator; 

discharging the powder composition from the inha- 
lator. 

[001 41 The other objects and features of this invention 
will become understood from the following description 
with reference to the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0015] 
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Fig 1 is an elevation of an inhalator of a preferred 
embodiment according to the present invention; 
Fig 2 is a longitudinal section of the inhalator, taken 
along the line 2-2 of Fig. 1 , showing a rest position 
of the inhalator; 

Fig. 3 is an enlarged section of the inhalator, taken 

along the line 3-3 of Fig. 2; 

Fig. 4 is an enlarged section of the inhalator, taken 

along the line 4-4 of Fig. 2; 

Fig. 5 is an enlarged section of the inhalator, taken 

along the line 5-5 of Fig. 2; and 

Fig. 6 is a view similar to Fig. 2 ; but showing a use 

position of the inhalator. 

DETAILED DESCRIPTION OF THE INVENTION 

[0016] Referring to Figs. 1-6, an inhalator, according 
to the present invention, of a preferred embodiment is 
explained. 

[0017] As illustrated in Fig. 1 . the inhalator includes 
an inhalator body 1 as a casing which is formed into a 
cylindrical shape. Inhalator body 1 is made of a suitable 
resin material such as polypropylene, polystyrene ABS 
resin and the like. Inhaiator body 1 is constituted of cap 
3 suction body 4 and capsule body 2 interposed be- 
tween cap 3 and suction body 4. Cap 3 has air intake 
inlet 7A shown in Fig. 2, through which an ambient air 
is introduced into cap 3 and flows toward capsule body 
2 and suction body 4 as explained later. Cap 3 has a 
length shorter than that ol capsule body 2 and is rotat- 
abty connected with an upstream side of capsule body 
2 Suction body 4 has air-powder mixture outlet 18 
shown in Fig. 2. from which an air-powder mixture 
formed in inhalator body 1 is discharged into a usefs 
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oral cavity. Suction body 4 has a length ionger than thai 
of capsule body 2 and is ratably connected with a 
downstream s de of capsule body 2 
[0018] As illustrated in F,c, 2. capsule body 2 has en- 
gaging projection 2A and engaging groove 2A1 on the 
upstream end portion. Engaging paction 2A and n 
9aginggroove2Alaxial^ a d ia cen,,h e re.oare engaged 

3a 22?? portion 3A and * naa ^ p-SS 

3A1 of cap 3, respectively. Capsule body 2 is coupled 

2 " andenoS'o 6 en9a9emem °' >S 
2Aa n dengag,nggroo V e2A1 with engaging tube portion 

3A andengagmgproiectionSAI, respectively. Capsule 
body 2 also has at the downstream end portion enqaq 

en9a9W9 9r ° 0Ve ' B1 ad- 
jacent thereto. Engaging projection 2B and enaaoino 

and engagmg projection 4A1 of suction body 4 resoec- 
«^ly. Capsule body 2 Is coupled with suction bo J % by 
he engagement of engaging projection 2B and engao, 
mg groove 2B1 with engaging tube portion 4A and en- 
gaging projection 4A1 . respectively 
[0019] Cocoon-shaped powder receiving chamber 5 

2 S ^r a, ' y Ce,aXially diSP ° Sed Withi " « £* 

a d 0S ! o I" 0 T 9 Chamb0f 5 iS PrDVidGd for —-"9 
ticlt 9 P. 0wderor Po^r composition such as par 
^culate medicament, powder tobacco or the like. pZ- 
der receiv.ng cnamberS is in communication with the 
outside o, inhalator body , , hrough air jnlak / pa ^ 
when the inhalator is in a use position as explained later 
by referring ,o Rg . 6 . The aj , powder ^ J^JJ 

w hm powder receiving chamber 5 when the air flows 
imo powder receiving chamber 5 via air intake olth R ^n 
the use position of the inhalator P 6 

[0020] Air intake path 6 is providedfor introducing the 
air into powder receiving chamber 5. Air intake path 6 
includes upstream intake passage /formed in cap 3 an d 
downstream m.ake passage 8 formed in capsule body 
2. Upstream intake passage 7 has an upstream end 
openmg as air intake inlet 7A which is open to aTener 
ally central portion of an axial end face of cap ? Up. 
stream .make passage 7 has a downstream end open- 

slamL n Str T lmake Passa 9 e 8 *™ an up- 
stream end open.ng that is open to the axial end face of 
engaging projection 2A in an offset position relahve to 

passlTa h « °L CaPSL " 6 b ° dy 2 - Downs '^am intake 
passage 8 has a downstream end opening that is open 

bar s fl U n P r ar ? nd P ° rti0n ° f P ° Wfier receivi "9 chST 

able l0 be placed ,n a non-communication position 
. own inFig. 2 and a corTlmunlcation ^ J^jj 

s h non - comrnunicati °n Position, the down- 

stream end opening of upstream intake passage 7 and 
the upstream end opening o, downstream intake pal 



nn»ZT T a ' i9nrnern with eaoh ° lher Pluid com- 
munication between upstream intake passage 7 and 
downstrean , intake Passage 8 is blocked so that powder 
recervtng chamber 5 is prevented from being fluil 

r h W f d With ,he ° Utside of ,he inhalator on t 
other hand, ,n the communication position, the down 
stream end opening of upstream intake passage 7 and 

aae ET T ^ ° f intake P a * 

sage 8 are in alignment with each other. The fluid com- 

10 r n,C f i0n b6tWeen upstream ^ Passage ? Z 
downstream intake passage 8 is established so that 

wI?hIo eC T 9 f Chamb8r 5 iS " Uid 'y «>™™nica,ed 
with the outside of the inhalator. The open.ngarea at the 
connection of upstream intake passage 7 and down 

d« e e a p ( assage 8 may be 

adjusting the alignment ol intake passages 7 and 8 to 
thereby control a flow amount of the air Introduce! into 
powder receiving chamber 5 and therefore contro an 

EI? Air - p ° Wder Path 9 extends between 

outlet 1 8. A.r-powdcr mixture path 9 permits tho air-pew- 

aToow " [ ° ,lOW ' r0m P ° Wder reC6iVin 9 «*"*^ * o 
use P p °o S t r n miXtUre ° Utl6 ' 18 Wh6n '* * *■ 

[0023] First air-powder mixture reservoir 12 is dis- 
posed wrthin air-powdermixturepath 9. Air-powder mix- 

^ r8 T°J r12 iS diSP0S6d h s ^ial.y coaxial™ h 
suction body 4. Air-powder mixture reservoir 12 is 
adapted to be communicated with powder receivino 
chamber 5 through discharge passage' 1 o and ££J 
ngp assagen of air-powdermixturepath 9. Air-powder 
mixture reservoir 12 has a cocoon shape having a vol- 
umetric capacity greater than a volumetric capacity of 
connechngpassagen.Air-powdermixture reservoS-12 
having the greater volumetric capacity allows the a r 

- ZZIZ'l f ! owin9 thereimo ,hrou ° h « 

passage 11 to be temporarily stored 
[0024, Discharge passage 1Q , s fomed 

5 aUheul? ,0 be ° P6n 10 P ° Wder reCeiVi "9 cha ^er 
5 at the upstream end and to engaging projection 2B at 

« 11 WnStream Snd - An ups,ream end owning o. dis 
« ™ PaSS39e ' ° 13 ° Pen [ ° a down ^am endportion 
of powder receiving chamber 5 and in substantially 
ahgnment with the center axis of capsule body 2 A 
downstream end opening of discharge passage ,10 is 
so r 3X131 6nd fa ° e ° f P">>«*™ 2B in 

bod°v 2 T°: rela,ive ,o the csn,er ° f «p«i 

body 2. Connecting passage 11 is formed in suction 

the LI 0 ^ t0 b ,° ° PCn 10 ° n9aSin 9 tubc 4A a. 

12 auh S r T 10 air - p ° Wder mix,ure res *™ir 
55 In ' r d ° WnStream ^ An end opening of 

~""^9 passage 11 is open to a bottom of engaging • 
tube port.cn 4A which mates with the axial end face of 
engaging projection 2B. in an offset position revive to 
the center ax,s ot suction body 4. A downstream end 
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opening of connecting passage 11 is open to an up- 
stream end portion of air-powder mixture reservoir 12 
and in substantially alignment with the center axis of 
suction body 4. Capsule body 2 and suction body 4 are 
relatively rotatable so as to be placed in a non-commu- 
nication position shown in Fig. 2 and a communication 
position shown in Fig. 6. In the non-communication po- 
sition, the downstream end opening of discharge pas- 
sage 10 and the upstream end opening of connecting 
passage 11 are out of alignment with each other so that 
fluid communication between discharge passage 10 
and connecting passage 11 is blocked. Powder receiv- 
ing chambers is prevented from being fluidly commu- 
nicated with air-powder mixture reservoir 12. On the 
contrary, in the communication position, the down- 
stream end opening of discharge passage 10 and the 
upstream end opening of connecting passage 11 are in 
alignment with each other. The fluid communication be- 
tween discharge passage 10 and connecting passage 
1 1 is established so that powder receiving chamber 5 is 
fluidly communicated with the air-powder mixture reser- 
voir 12. The opening area at the connection of discharge 
passage 10 and connecting passage 11 may be desir- 
ably regulated by adjusting the alignment of discharge 
passage 10 and connecting passage 11 to thereby con- 
trol an amount of the air-powder mixture flowing from 
powder receiving chamber 5 into air-powder mixture 
reservoir 12. 

[0025J First diluent air passage 1 9 is formed in suction 
body 4 and communicated with air-powder mixture res- 
ervoir 12. Diluent airpassage 19 introduces a diluent air 
into air-powder mixture reservoir 12 when the air-pow- 
der mixture flows from powder receiving chamber 5 into 
air-powder mixture reservoir 12. The diluent air intro- 
duced is merged in the air-powder mixture within air- 
powder mixture reservoir 1 2 to thereby dilute the air- 
powder mixture. The diluted air-powder mixture flowing 
from air-powder mixture reservoir 1 2 has a reduced flow 
rate and a decreased mixing ratio of the powder relative 
to the air which are present in the diluted air-powder mix- 
ture. Diluent air passage 19 is constituted of four pas- 
sages arranged in crossed manner in lateral section in 
this embodiment as shown in Fig. 3. As illustrated in Fig. 
3, each of four diluent air passages 19 has an inlet open 
to an outer circumferential surface of suction body 4 and 
an outlet open to a circumferential surface of air-powder 
mixture reservoir 12. 

[0026] Second air-powder mixture reservoir 1 4 is dis- 
posed within air-powder mixture path 9 downstream of 
first air-powder mixture reservoir 1 2. Air-powder mixture 
reservoir 14 is disposed in substantially coaxial relation 
to suction body 4. Air-powder mixture reservoir 14 is 
communicated with air-powder mixture reservoir 12 
through communication passage 1 3 of connecting pas- 
sage 11 which extends in the axial direction of suction 
body 4. Air-powder mixture reservoir 1 4 has a bell shape 
having a volumetric capacity greater than a volumetric 
capacity of communication passage 13 when viewed in 



axial cross-section. Air-powder mixture reservoir 1 4 with 
the greater volumetric capacity allows the air-powder 
mixture flowing thereinto through communication pas- 
sage 1 3 to be temporarily stored. 
5 [0027] Dispersion part 15 is disposed within air-pow- 
der mixture path 9 downstream of second air-powder 
mixture reservoir 14. Dispersion part 15 is adapted to 
prevent the powder in the air-powder mixture flowing 
from second air-powder mixture reservoir 14 from ag* 
io gregating together and intimately mix the powder and 
the air to form a uniform air-powder mixture . Dispersion 
part 15 includes dispersion chamber 1 7 and a plurality 
of dispersion passages 16 connected with dispersion 
chamber 17. Dispersion passages 1 6, four passages in 
is this embodiment, connect dispersion chamber 1 7 with 
air-powder mixture reservoir 14. Each of dispersion pas- 
sages 16 has an inlet open to air-powder mixture reser- 
voir 14 and an outlet open to dispersion chamber 17. 
Specifically, dispersion passage 16 includes an inlet 
20 passage portion extending from an outer peripheral por- 
tion of air-powder mixture reservoir 14 in the axial direc- 
tion of suction body 4. Dispersion passage 16 also in- 
cludes outlet passage portion 16A that radially inwardly 
extends from a downstream side of the inlet passage 
25 portion and is open to an upstream end portion of dis- 
persion chamber 17. As illustrated in Fig. 4, dispersion 
chamber 1 7 has a generally circular-shaped section and 
outlet passage portion 1 6A extends in a tangential di- 
rection of dispersion chamber 17. The air-powder mix- 
30 ture flowing into dispersion chamber 1 7 through disper- 
sion passages 1 6 forms a swirl flow within dispersion 
chamber 17. The swirl flow of the air-powder mixture 
prevents the powder in the air-powder mixture from 
forming an aggregated mass of the powder. 
35 [0028] Second diluent air passage 20 is formed within 
suction body 4 in communication with dispersion cham- 
ber 1 7. As seen from Figs. 2 and 5, four diluent air pas- 
sages 20 radially extend from grooved portion 4B on an 
outer surface of suction body 4 to dispersion chamber 
40 17. Grooved portion 4B extends along the entire circum- 
ference of the outer surface of suction body 4. Diluent 
air passages 20 introduce the ambient air as a diluent 
air into dispersion chamber 1 7 when the air-powder mix- 
ture within dispersion chamber 17 is directed toward 
45 outlet 18 by the user's suction. 

[0029] Regulator 21 for variably controlling a flow 
amount of the diluent air introduced into dispersion 
chamber 1 7 via diluent air passages 20 is axially move- 
ably disposed on grooved portion 4B of suction body 4. 
so Regulator 21 is in the form of a ring in this embodiment. 
Regulator 21 has four regulator holes 21 A coming into 
alignment with diiuent air passages 20 by the axial 
movement of the regulator 21. Regulator 21 variably 
regulates an opening area of each of diluent air passag- 
55 es 20 to thereby variably control the flow amount of the 
diluent air which is merged in the air-powder mixture 
within dispersion chamber 17. 
[0030] The air-powder mixture passing through dis- 
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persion passages 1 6 and dispersion chamber 1 7 flows 
to air-powder mixture outlet 18 from which the air-pow- 
der mixture is dispensed into the user's oral cavity Air- 
powder mixture outlet 18 is communicated with disper- 
sion chamber 1 7 and open to one axial end surface of s 
suction body 4. Air-powder mixture outlet 1 8 is disposed 
substantially coaxially with the center axis of suction 
body 4. 

[0031 J Referring back to Fig. 1 , counter or registration 
marks 22. 22. 22 are formedon the upstream and down- w 
stream end portions of the outer circumferential surface 
of capsule body 2, downstream engaging tube portion 
3A of cap 3, and upstream engaging tube portion 4A of 
suction body 4, respectively. When counter mark 22 on 
the upstream-end side of capsule body 2 is aligned with is 
counter mark 22 on the downstream-end side of cap 3 
upstream and downstream intake passages 7 and 8 of 
air intake path 6 are communicated with each other. 
When counter mark 22 on the downstream-end side of 
capsule body 2 is aligned with counter mark 22 on the so 
upstream-end side of suction body 4. discharge pas- 
sage 1 0 and connecting passage 1 1 of air-powder mix- 
ture path 9 are communicated with each other. 
[0032] An operation of the thus-constructed inhalator 
of the present invention will be explained hereinafter 25 
[0033] When the inhalator is in a rest or nonuse posi- 
lion shown in Fig. 2, upstream and downstream intake 
passages 7 and 8 of air intake path 6 are fluidly discon- 
nected from each other and discharge passage 10 and 
connecting passage 11 of air-powder mixture path 9 are 30 
fluidly disconnected from each other. In this state, pow- 
der receiving chamber 5 is prevented from being fluidly 
communicated with the outside of inhalator body 1 and 
air-powder mixture reservoir 12. Thus, if the inhalator is 
in the rest position, me powder received within powder as 
receiving chamber 5 can be restrained from flowing 
herefrom and inhalator body 1 when the user carries 
the inhalator. 

[0034] Next, upon using the inhalator. cap 3 and suc- 
tion body 4 are rotated relative to capsule body 2 to align 40 
respective countermarks 22 with each other. Regulator 
21 is axially moved in grooved portion 4B so as to de- 
sirably adjust the opening area of second diluent air pas- 
sage 20. The inhalator is thus placed in a use position 
shown in Fig. 6. In the use position . upstream and down- <s 
stream intake passages 7 and 8 of air intake path 6 are 
fluidly connected with each other and discharge pas- 
sage 1 0 and connecting passage 11 of air-powder mix- 
ture path 9 are fluidly connected with each other Pow- 
der receiving chamber 5 is allowed to be in fluid com- so 
munication with the outside of inhalator body 1 and air- 
powdor mixture reservoir 12. In this state, air-powder 
mixture outlet 1 8 of inhalator body 1 is put into the user's 
oral cavity and the ambient air is sucked by the user 
The air ,s introduced into air intake path 6 through air ss 
intake inlet 7A. The air then flows into powder receiving 
chamber 5 as indicated by arrows in Fig 6 The intro- 
duced air is admixed with the dose of the powder within 



powder receiving chamber 5. forming the air-powder 
mixture. The air-powder mixture flows into first air-pow- 
der mixture reservoir 12 via discharge passage 10 and 
connecting passage 11 of air-powder mixture path 9 
The air-powder mixture is temporarily stored within air- 
powder mixture reservoir 12 and admixed with the dilu- 
ent air introduced through diluent air passage 19. The 
thus diluted air-powder mixture has a decreased flow 
rate flowing into communication passage 13. and a re- 
duced mixing ratio of the powder in the diluted air-pow- 
der mixture to the air in the diluted air-powder mixture 
[0035] The diluted air-powder mixture within first air- 
powder mixture reservoir 12 flows into second air-pow- 
der mixture reservoir 14 via communication passage 13 
and then enters into dispersion chamber 17 via disper- 
sion passages 1 6. There occurs a swirl flow of the dilut- 
ed air-powder mixture within dispersion chamber 17 
The swirl flow atomizes an aggregated mass of the pow- 
der which remains in dispersion chamber 17, to thereby 
assure the air-powder mixture containing fine particles 
of the powder in a suitably dispersed state. The air-pow- 
der mixture within dispersion chamber 17 is diluted by 
the diluent air introduced thereinto through second dilu- 
ent air passage 20 and regulator holes 21 A of regulator 
21. The thus diluted air-powder mixture then is dis- 
charged from air-powder mixture outlet 18 into the us- 
er's oral cavity 

[0036] As be appreciated from the above explanation 
the air-powder mixture flowing from powder receiving 
cnamber5 is diluted within air-powder mixture reservoir 
12 by the diluent air introduced into air-powder mixture 
reservoir 12 through diluent air passage 19. A flow rate 
of the air-powder mixture is reduced within air-powder 
mixture reservoir 12 by the introduction of the diluent air 
As a result, a pari of the dose of the powder received 
within powder receiving chamber 5 is sucked by one- 
time inhalation by the user. Therefore, the dose of the 
powder received within powder receiving chamber 5 can 
be divided into a plurality of dose parts each being 
sucked by the user. Thus, the user can suck a small 
amount of the powder that foims each dose part by one- 
time inhalation. If it is required to deposit fine particulate 
medicament having a small particle diameter in the 
bronchi or alveoli of a patient, a dose of the medicament 
can be dispensed in pans which are inhaled by multiple- 
time inhalation of the user through the inhalator of the 
invention. The fine particulate medicament can be pre- 
vented from being deposited in the trachea and be sta- 
bly deposited in the bronchi or alveoli by multiple-time 
inhalation of the dose parts. The inhalator of the inven- 
tion can be effectively used for dispensing a dose of a 
powder or powder composition such as particulate med- 
icament and powder tobacco, in parts by multiple-time 
inhalation. 

[0037] Further, with the arrangement of second dilu- 
ent air passage 20 and regulator 21 for regulating the 
opening area of diluent air passage 20, an amount of 
the diluent air introduced into dispersion chamber 17 
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can be desirably regulated by axially moving regulator 
21. A mixing ratio between the powder and the air 
present in the air-powder mixture within dispersion 
chamber 17 can be readily controlled by the regulation 
of the diluent air to be introduced. Accordingly, an 5 
amount of the powder which is sucked by one-time in- 
halation by the user, can be desirably controlled using 
regulator 21 depending on the user's liking, kinds of par- 
ticulate medicaments, or the like. This can improve a 
performance of the inhalator. The amount of the powder 10 
for one-time inhalation may be controlled by regulating 
the opening area at the connection of upstream and 
downstream intake passages 7 and 8 of air intake path 
S or the opening area at the connection of discharge 
passage 10 and connecting passage 11 of air-powder '5 
mixture path 9. 

[0038] Furthermore, with the arrangement of disper- 
sion passages 1 6 and dispersion chamber 1 7 at disper- 
sion part 15 ; the swirl fiow of the air-powder mixture can 
be produced within dispersion chamber 17,-which atom- 
izes an aggregated mass of the powder remaining in dis- 
persion chamber 17 and forms the air-powder mixture 
containing the powder particles in a good dispersed 
state This can improve a dispersion efficiency of the in- 
halator 25 
[0039] Further upstream and downstream intake 
passages 7 and 8 of air intake path 6 is arranged to es- 
tablish and block thefluid communication between pow- 
der receiving chamber 5 and the outside of inhalator 
body 1. When the inhalator is in the nonuse position. 30 
upstream and downstream intake passages 7 and 8 are 
disconnected from each other so that the fluid commu- 
nication between powder receiving chamber 5 and the 
outside of inhalator body 1 is blocked. In addition, dis- 
charge passage 10 and connecting passage 11 of air- 35 
powder mixture path 9 is arranged to allow and block 
the fluid communication between powder receiving 
chamber 5 and first air-powder mixture reservoir 12. In 
the nonuse position of the inhalator, discharge passage 
10 and connecting passage 11 are disconnected from 
each other so that the fluid communication between 
powder receiving chamber 5 and first air-powder mix- 
ture reservoir 12 is blocked. With this arrangement of 
intake passages 7 and 8 and discharge passage 1 0 and 
connecting passage 11 , the powder received within ^5 
powder receiving chamber 5 can be prevented from 
flowing therefrom toward both air intake inlet 7A and air- 
powder mixture reservoir 12 upon the user carrying the 
inhalator. This can improve reliability of the inhalator. 
Further, when intake passages 7 and 8 are communi- so 
cated with each other upon using the inhalator, the 
opening area of the connection of intake passages 7 and 
8 can be regulated to control the flow amount of the air 
flowing into powder receiving chambers. Therefore, the 
amount of the powder present in the air-powder mixture 55 
produced within powder receiving chamber 5 can be ad- 
justed. Similarly, upon communication of discharge pas- 
sage 1 0 and connecting passage 11 , the opening area 



of the connection thereof can be regulated to control the 
flow amount of the air-powder mixture flowing from pow- 
der receiving chamber 5 into air-powder mixture reser- 
voir 1 2. The amount of the powder in the air-powder mix- 
ture flowing from air-powder mixture reservoir 1 2 toward 
air- powder mixture outlet 18 can be adjusted, and there- 
fore, the amount of the powder to be sucked can be ad- 
justed. 

[0040] Although two air-powder mixture reservoirs 12 
and 14 are provided within suction body 4 in this em- 
bodiment, a single air-powder mixture reservoir or three 
or more air-powder mixture reservoirs may be provided. 
[0041] In addition, a capsule chamber for storing a 
capsule having a dose of the powder may be substituted 
for powder receiving chamber 5. In this case, the cap- 
sule within the capsule chamber may be pierced using 
a piercing device upon inhalation. 
[0042] Further, a shutter member may be provided for 
blocking and allowing the fluid communication between 
powder receiving chamber 5 and the outside of inhalator 
body 1 and air-powder mixture reservoir 12, instead of 
the arrangement of upstream and downstream intake 
passages 7 and 8 of air intake path 6 and discharge pas- 
sage 10 and connecting passage 11 of air-powder mix- 
ture path 9. The shutter member may be rotatably or 
slidably disposed within air intake path 6 extending be- 
tween powder receiving chamber 5 and air intake inlet 
7A and the portion of air-powder mixture path 9 which 
extends between powder receiving chamber 5 and air- 
powder mixture reservoir 12. 

[0043} Furthermore, either one of the upstream end 
portion of capsule body 2 and engaging tube portion 3A 
of cap 3 may have on the outer circumferential surface 
a groove circumferentially extending within a predeter- 
mined angular region. The other may have on the outer 
circumferential surface a projection engageabiewith the 
groove such that both capsule body 2 and cap 3 are ro- 
tatably moveable to each other in the predetermined an- 
gular region. A similar circumferentially extending 
groove may be formed on either one of the outer circum- 
ferential surface of the downstream end portion of cap- 
sule body 2 and the outer circumferential surface of en- 
gaging tube portion 4A of suction body 4. and a simitar 
projection maybe formed on the other thereof. If the pro- 
jections reach the respective ends of the grooves, the 
communication between upstream and downstream in- 
take passages 7 and 8 and the communication between 
discharge passage 10 and connecting passage 11 will 
be established. In this case, counter marks 22 can be 
omitted. 

[0044] Next, a powder composition for use with inha- 
lators and a process for administering the powder com- 
position using inhalators, according to the present in- 
vention, will be explained hereinafter. 
[0045] The powder composition is suitable to be ad- 
ministered from an oral or nasal cavity for deposition in 
inside parts of the human body. The powder composi- 
tion includes at least two kinds of fine particles selected 
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from a group consisting of a first kind of fine particle hav- 
ing an aerodynamic mean particle diameter of not less 
than 7 ujn. a second kind of fine particle having an aer- 
odynamic mean particle diameter of 5-7 am. a third kind 
of fine particle having an aerodynamic mean particle di- 
ameter of 3-5 urn, a fourth kind of fine particle having an 
aerodynamic mean particle diameter of 1-3 um. and a 
fifth kind of fine particle having an aerodynamic mean 
particle diameter of not more than 1 urn. The first kind 
of fine particle having the aerodynamic mean particle 
diameter of not less than 7 urn is deposited in an oral 
cavity or hypoglottis of a human body. The second kind 
of fine particle having the aerodynamic mean panicle 
diameter of 5-7 Lim is deposited in a throat of a human 
body. The third kind of fine particle having the aerody- 
namic mean particle diameter of 3-5 urn is deposited in 
a trachea of a human body. The fourth kind of fine par- 
ticle having the aerodynamic mean particle diameter of 
1-3 um is deposited in bronchi of a human body. The 
fifth kind of fine particle having the aerodynamic mean 
particle diameter of not more than 1 jam is deposited in 
alveoli of a human body. 

[0046] Preferably, the fine particles of the powder 
composition of tho present invention have a significantly 
narrow particle size distribution. More preferably, the 
fine particles have the panicle size distribution consist- 
ent with a predetermined range of an aerodynamic 
mean particle diameter which is required for deposition 
in the respective parts of the human body. 
[0047] The powder composition may be powder to- 
bacco and particulate medicament. The powder tobac- 
co contains at least two kinds of fine particles selected 
from the first, third and fifth kinds of fine particles as de- 
scribed above. For instance, the powder tobacco may 
contain fine particles as a gustatory component which 
have the aerodynamic mean particle diameter of 45-55 
|im for deposition in the oral cavity or hypoglottis.. fine 
particles as a stimulatory component which have the 
aerodynamic mean particle diameter of 3-5 u.m for dep- 
osition in the trachea or throat, and fine particles as an 
agent which have the aerodynamic mean particle diam- 
eter of 0.5-2 ujti for deposition in the alveoli or bronchi. 
A coffee extract powder may be used for the fine parti- 
cles as a gustatory component having the aerodynamic 
mean particle diameter of 45-55 urn. A menthol extract 
powder may be used for the fine particles as a stimula- 
tory component having the aerodynamic mean particle 
diameter of 3-5 um A nicotine extract powder may be 
used for the fine particles as an agent having the aero- 
dynamic mean particle diameter of 0.5-2 u.m. If the pow- 
der tobacco is inhaled with the inhalator. the same taste, 
stimulus and nicotinic effect as those obtained by smok- 
ing can be obtained. 

[0048] The particulate medicament as the powder 
composition of the present invention contains at least 
two kinds of fine particles selected from the first through 
fifth kinds of fine particles as described above. The par- 
ticulate medicament may contain fine particles as a gus- 



tatory component which have the aerodynamic mean 
particle diameter of 60-80 pm for deposition in the oral 
cavity or hypoglottis. fine particles as an antiphlogistic 
agent which have the aerodynamic mean particle diam- 
eter of 4-6 um for deposition in the trachea or throat, and 
fine particles as an agent which have the aerodynamic 
mean particle diameter of 1 -3 u_m for deposition in the 
alveoli or bronchi. A powdered troche or candy may be 
used for the fine particles as a gustatory component 
having the aerodynamic mean particle diameter of 
60-80 um. An antiphlogistic powder may be used for the 
fine particles as an antiphlogistic agent having the aer- 
odynamic mean particle diameter of 4-6 jim. An antibi- 
otic powder may be used for the fine particles as an 
agent having the aerodynamic mean particle diameter 
oM-3um. 

[0049] In addition, the particulate medicament as the 
powder composition of the present invention may be se- 
lected from an analgesic agent, an anginal preparation, 
an antiallergic agent, an a nti -infective agent, an antihis- 
taminic agenl : an anti-inflammatory agent an antitus- 
sive agent, a bronchodilator agent, a diuretic agent, an 
anticholinergic agent, and the like, depending on cure 
purposes. Those powder agents may have various aer- 
odynamic mean particle diameters suitable for deposi- 
tion in different target parts of the human body. 
[0050] If required, the particulate medicament as the 
powder composition of the present invention may be 
used together with a known excipient acceptable for in- 
halation into the human body. The composition of the 
particulate medicament is prepared in accordance with 
the doctors prescription given on the basis of the pa- 
tient's symptom. 

[0051] In the administration process of the present in- 
vention, first the powder composition is prepared so as 
to contain at least two kinds of fine particles selected 
from the first to fifth kinds of fine particles as described 
above. The at least two kinds of fine particles of the pow- 
der composition may be blended together. The thus pre- 
pared powder composition is supplied to an inhalator 
suitable for dispensing a powder into the human body. 
The powder composition may be capsulated and then 
accommodated in the inhalator. Subsequently, the pow- 
der composition supplied is discharged from the inhala- 
tor. If the above-described inhalator of the present in- 
vention is used, the powder composition may be dis- 
persed within the inhalator and then discharged there- 
from without aggregation of the fine particles of the pow- 
der composition. 

[0052] The powder composition and administration 
process of the present invention can be suitably used 
for cure of multiple diseases using the particulate med- 
icaments which have effects on the multiple diseases, 
respectively. Specially, the powder composition and ad- 
ministration process of the present invention is suitable 
for providing analgesia and curing inflammation in the 
oral cavity and/or throat, asthma, bronchitis, COPD 
{chronic obstructive pulmonary disease), respiratory 
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disease such as thoracbo-infection, and allergosis. 
[0053] The inhalators useable in this embodiment are 
described in Japanese Patent Applications First Publi- 
cation Nos. 62-41668 and 9-47509. Japanese Patent 
Application Second Publication No. 63-6024. and Unit- 
ed States Patent No. 5,996,577. 

EXAMPLES 

[0054) The present invention is described in more de- 
tail by way of examples. However these examples are 
only illustrative and not intended to limit a scope of the 
present invention thereto. 



Example 1 

[0055) A dose of a powder tobacco was prepared by 
blending 5 mg of coffee extract particulates having an 
aerodynamic mean particle diameter of 50 u,m, 10 mg 
of menthol extract particulates having an aerodynamic 
mean particle diameter of 4 ^m, and 1 mg of nicotine 
extract particulates having an aerodynamic mean parti- 
cle diameter of 0.5-2 ^m together. The thus prepared 
dose of a powdor tobacco was supplied to a suitable 
inhalator as described above and then discharged from 
the inhalator. 



in different prescriptions. Also : any specific compound 
of particulate medicaments may not be required for mul- 
ti-purpose prescription 

[0059] Furthermore, in a case where the capsulated 
5 powder composition of particulate medicaments having 
different mean particle diameters is used, the patient 
can dispense with adjusting the amount of the powder 
composition required for each inhalation and the mixing 
ratio of the different kinds of particulate medicaments. 
io [0060] The entire contents of basic Japanese Patent 
Applications Nos. 2000-363636 filed on November 29 , 
2000. and 2000-359822 filed on November 27, 2000 : 
inclusive of the specification, claims and drawings, are 
herein incorporated by reference. 
15 [00611 Although the invention has been described 
above by reference to certain embodiments ot the in- 
vention, the Invention is not limited to the embodiments 
described above. Modifications and variations of the 
embodiment described above will occur lo those skilled 
20 in the art in light of the above teachings. The scope of 
the invention is defined with reference to the following 
claims. 



Example 2 

[0056] A dose of a particulate medicament mixture 
was prepared by blending cancy particles having an 
aerodynamic mean particle diameter of 70 um antiphlo- 
gistic agent particles having an aerodynamic mean par- 
ticle diameter of 5 u.m 5 antibiotic agent particles having 
an aerodynamic mean particle diameter of 2 urn togeth- 
er in accordance with a doctor's prescription. The thus 
prepared dose of a particulate medicament mixture was 
filled in a capsule. The thus capsulated dose of a par- 
ticulate medicament mixture was accommodated in a 
suitable inhalator as described above and then dis- 
charged from the inhalator. 

[0057] Using the powder composition and the admin- 
istration process of the present invention, a dose of the 
powder composition containing the at least two kinds of 
fine particulates different in mean particle diameter from 
each other can be selected depending on the target 
parts of the human body in which the powder composi- 
tion is required to be deposited, and can be deposited 
in the target parts by one-time inhalation using the in- 
halator. Namely, multi-purpose dosage of particulate 
medicaments, for instance, deposition of the particulate 
medicaments in both of tho trachea and the alveoli or 
all of the throat, the bronchi and the alveoli, can be 
achieved during the one-time inhalation. 
[0058) Further, using the powder composition and the 
administration process of the present invention, the pa- 
tient can dispense with multiple times of inhalation for 
dosing a plurality of particulate medicaments required 



25 Claims 

1. An inhalator for administering an air-powder mix- 
ture, comprising: 



30 an inhalator body including an air intake path 

for introducing an air into the inhalator body, 
and an air-powder mixture outlet for discharg- 
ing the air-powder mixture from the inhalator 
body; 

35 a powder receiving chamber adapted to receive 

a powder the powder receiving chamber being 
disposed within the inhalator body and commu- 
nicated with an outside of the inhalator body 
through the air intake path; 

ao an air-powder mixture path adapted to transmit 

the air-powder mixture flowing from the powder 
receiving chamber to the air-powder mixture 
outlet; 

an air-powder mixture reservoir adapted to 
45 temporarily store the air-powder mixture flow- 

ing from the powder receiving chamber, the air- 
powder mixture reservoir being disposed within 

the air-powder mixture path; and 
a diluent air passage adapted to introduce a 
so diluent air into the air-powder mixture reservoir, 

the diluent air passage communicating the air- 
powder mixture reservoir with the outside of the 
inhalator body. 

55 2. The inhalator as claimed in claim 1 , further compris- 
ing a second diluent air passage adapted to intro- 
duce a diluent air into the air-powder mixture path 
downstream of the air-powder mixture reservoir up- 
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en the air-powder mixture flowing from the air-pow- 
der mixture reservoir, and a regulator variably con- 
trolling an opening area of the second diluent air 
passage. 

3. The inhaiator as claimed in claim 1 , further compris- 
ing a dispersion part adapted to disperse the pow- 
der in the air-powder mixture passing through the 
air-powder mixture path downstream of the air-pow- 
der mixture reservoir. 



4. The inhaiator as claimed in claim 3. wherein the dis- 
perse part comprises a plurality of dispersion pas- 
sages branched from the air-powder mixture path 
downstream of the air-powder mixture reservoir 
and a dispersion chamber disposed within the air- 
powder mixture path downstream of the dispersion 
passages, each of the dispersion passages having 
an outlet passage portion that is open into the dis- 
persion chamber and arranged to form a swirl flow 
of the air-powder mixture. 

5. The inhaiator as claimed in claim 4. wherein the dis- 
perse chamber has a generally circufar-shaped 
section and the outlet passage portion of each of 
the dispersion passages extends in a tangential di- 
rection of the dispersion chamber. 

The inhaiator as claimed in claim 1, wherein the air 
intake path is arranged to allow and block fluid com- 
munication between the powder receiving chamber 
and the outside of the inhaiator body. 

7. The inhaiator as claimed in claim 6, wherein the air 
intake path comprises at least two passages having 
an alignment position where the at feast two pas- 
sages are in alignment with each other and an offset 
position where the at least two passages are out of 
alignment with each other. 
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8. The .nhalator as claimed in claim 1 , wherein the air- 
powder mixture path is arranged to allow and block 
fluid communication between the powder receiving 
chamber and the air-powder mixture reservoir. 

9. The inhaiator as claimed in claim 8, wherein the air 
powder mixture path comprises at leasl two pas* 
sages disposed between the powder receiving 
chamber and the air-powder mixture reservoir the 
plural.ty of passages having an alignment position 
where the at least two passages are aligned with 
each other and an offset position whore the at least 
two passages are offset from each other. 

10. The inhaiator as claimed in claim 4. further compos- 
ing a second air-powder mixture adapted to tempo- 
rarily store the air-powder mixture flowing from the 
first air-powder mixture reservoir toward the disper- 



40 



45 



50 



55 



sion passages of the dispersion part. 

11. The inhaiator as claimed in claim 10. wherein each 
of the dispersion passages comprises an inlet open 
into the second air-powder mixture reservoir. 

12. An inhaiator for administering an air-powder mix- 
ture, comprising: 

a casing including an air intake inlet for intro- 
ducing an air into the casing, and an air-powder 
mixture outlet for discharging the air-powder 
mixture from the casing: 
powder receiving means for receiving a powder 
within the casing and permitting the powder to 
be admixed with the air introduced from the air 
intake inlet: 

air-powdermixture storing means for temporar- 
ily storing the air-powder mixture passing 
through the powder receiving means: 
diluent air passage means for permitting a dilu- 
ent a,r to flow into the air-powder mixture stor- 
ing means; and 

air-powder mixture path moans for permitting 
the a,r -P°wder mixture to flow from the powder 
receiving means to the air-powder mixture out- 
let via the air-powder mixture storing means. 

13. The inhaiator as claimed in claim 12, further com- 
prising air intake path means for pemiitting the air 
to flow from the air intake inlet into the powder re- 
ceiving means. 

14. The inhaiator as claimed in claim 12. wherein the 
air-powder mixture path means allows and blocks 
fluid communication between the powder receiving 
means and the air-powder mixture storing means. 

15. The inhaiator as claimed in claim 12. further com- 
prising a second diluent air passage means for per- 
mitting a diluent air to flow into the air-powder mix- 
ture path means downstream of the air-powder mix- 
ture storing means upon the air-powder mixture 
flowing from the air-powder mixture storing means. 

16. The inhaiator as claimed in claim 15. further com- 
prising a regulator variably controlling an opening 
area of the second diluent air passage means. 

17. The inhaiator as claimed in claim 12, further com- 
prising dispersion means for preventing the powder 
in the air powder mixture from being aggregated to- 
gether. 

18. The inhaiator as claimed in claim 17. wherein the 
dispersion means comprises passages means for 
terming a swirl flow of the air-powder mixture and 
chamber means for receiving the swirl flow of the 



30 



3S 



10 



BNSDOCID «EP I208863A2 I > 



19 



EP 1 208 863 A2 



20 



air-powder mixture. 

19. The inhalator as claimed in claim 18. wherein the 
chamber means has a generally circular-shaped 
section and the passage means extends in a tan- 
gential direction of the chamber means, 

20. A powder composition for use with an inhalator, 
comprising: 

at least two kinds of fine particles selected from 
a first kind of fine particles having an aerody- 
namic mean particle diameter of not less than 
7 urn, a second kind of fine particles having an 
aerodynamic mean particle diameter of 5-7 um : 
a third kind of line particles having an aerody- 
namic mean particle diameter of 3-5 urn. a 
fourth kind of fine particles having an aerody- 
namic mean particle diameter of 1-3 um and a 
fifth kind of fine particles having an aerodynam- 
ic mean particle diameter of not more than 1 
u.m. 

21. The powder composition as claimed in claim 20, 
wherein the powder composition comprises powder 
tobacco. 



26. The process as claimed in claim 23, wherein the 
powder composition comprises powder tobacco. 

27. The process as claimed in claim 23, wherein the 
powder composition comprises particulate medica- 
ment. 
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22. The powder composition as claimed in claim 20. 
wherein the powder composition comprises partic- 
ulate medicament. 30 

23. A process for administering a powder composition 
using an inhalator comprising: 



preparing the powder composition containing 
at least two kinds of fine particles selected from 
a first kind of fine particles having an aerody- 
namic mean particle diameter of not less than 
7 ura a second kind of fine particles having an 
aerodynamic mean particle diameter of 5-7 urn. 
a third kind of fine particles having an aerody- 
namic mean particle diameter of 3-5 urn, a 
fourth kind of fine particles having an aerody- 
namic mean particle diameter of 1-3 urn and a 
fifth kind of fine particles having an aerodynam- 
ic mean particle diameter of not more than 1 
|im; 

supplying the powder composition to the inha- 
lator; and 

discharging the powder composition from the 
inhalator. 
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24. The process as claimed in claim 23, wherein the dis- 
charging comprises dispersing the powder compo- 
sition within the inhalator. 55 

25. The process as claimed in claim 23 : further com- 
prising capsulating the powder composition. 
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chamber when an air is introduced into the powder re- 
ceiving chamber. The air-powder mixture within the air- 
powder mixture reservoir is admixed with a diluent air 
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The diluted air-powder mixture is discharged from an 
air-powder mixture outlet into a user's oral or nasal cav- 
ity. A powder composition for inhalators includes at least 
two kinds of fine particles different in particle diameter. 
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